The mechanism of retention of alkenyl succinic anhydride (ASA), which is one of the neutral sizes for papersheet, on pulp fibers at wet-end of papermaking process was studied in terms of roles of carboxyl groups in pulp fibers and those of cationic polymers and aluminum sulfate (alum) added to pulp suspension. ASA content in handsheets were determined using pyrolysis-gas chromatography (PY-GC). The results obtained using carboxyl group-blocked pulp showed that carboxyl groups present in pulp fibers had a role to form ionic linkages with cationic ASA emulsion particles, and thus the ASA retention was mostly governed by the carboxyl groups of pulp fibers. The additions of cationic polymer and alum to pulp suspension resulted in increases in ASA retention on handsheets, and consequently their sizing features were improved. Some ASA emulsion particles originally having cationic surface charges are turned to those having amphoteric surface charges by alkenyl succinic acid (ASAcid), which are formed from ASA by hydrolysis on the surfaces of the ASA emulsion particles. Therefore, further re tention of ASA may have been brought about on papersheet by additional ionic linkages formed between anionic pulp fibers, amphoteric ASA emulsion particles, cationic polymers and cationic aluminum compounds.
Introduction
Paper sizing is one of the significant treatments in papermaking process, and water-repellency of papersheet is generally controlled, in the case of internal sizing, by additions of sizing chemicals to pulp suspension. These sizing chemicals have hydrophobic structures in their molecules, and thus hydrophilic pulp fibers can be con verted to hydrophobic papersheet by the size compo nents. Alkenyl succinic anhydride (ASA) has been used as one of the neutral sizes for papersheet , and can give water-repellency to papersheet more efficiently than, for example, rosin-based sizes .
Since ASA has the structure of reactive acid anhy dride, the formation of ester linkages between ASA and hydroxyl groups of cellulose surfaces in pulp fibers has been proposed for explaining the efficient paper sizing with ASA However, no direct evidences for the ester linkages have been obtained yet . In one of the pre vious papers, therefore, the structures of ASA compo nents in ASA-sized handsheets were studied, and the re sults obtained showed that most of ASA components were present as alkenyl succinic acid (ASAcid), i.e. the hydrolyzed product of ASA, in handsheets: consequently, Fig. 3 may be, therefore, explained partly by this mechanism of the formation of amphoteric ASA emulsion particles. As de residue of handsheets prepared with ASA and alum had an absorption due to carboxyl groups of aluminum salt (COOAI) in the IR spectrum. A part of the absorption
